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[57] ABSTRACT 
A wire harness protector prevents wire harness wear 
resulting from repeated ?exing at a single point by hold 
ing the harness in a bent fashion. The harness ?ts be 
tween a retaining portion and a retaining cap. A ?xing 
arm may be connected to the retaining portion to facili 
tate attachment of the harness to a vehicle. 

5 Claims, 5 Drawing Sheets 
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WIRE HARNESS PROTECTOR 

BACKGROUND OF THE INVENTION 

This invention relates to a wire harness protector 
mounted on a bent or folded portion of a wire harness 
arranged on an opening-closing portion of a part (e.g. 
trunk lid) of an automobile, so as to improve the bend 
ing durability thereof. 
FIG. 10 shows a conventional wire harness protector 

construction in which, in order for a wire harness w 
arranged on a trunk lid t of an automobile to have bend 
ing durability when the trunk lid is opened and closed, 
the wire harness w is bent into a U-shape in the vicinity 
of a trunk hinge h. This bent portion 28 is tied by an 
adhesive tape 29. 
The wire harness w is ?xed to a vehicle body p by a 

clip 14 in the vicinity of the bent portion 28, is extended 
from the bent portion 28 along a stay 5 of the trunk lid 
t, ?xed to the inside of the trunk lid t by clamps 30 or the 
like, and connected to a back-up lamp 31 and others. 
However, in this conventional wire harness protector 

construction, when the trunk lid is opened as indicated 
by phantom lines in FIG. 10, the wire harness w is lifted 
about the clip 14, so that the tip end of the bent portion 
28 interferes with the vehicle body p. As a result, the tip 
end of the bent portion 28 may be damaged. Further, 
using adhesive tape 29 to tie the bent portion 28 is a 
cumbersome operation; also, because of a restoring 
force of the bent portion 28, this cannot be done so 
easily by a manual operation. The adhesive tape 29 also 
is liable to be released because of this restoring force. 

SUMMARY OF THE INVENTION 
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With the above problems in view, it is an object of 35 
this invention to provide a wire harness protector con 
struction which prevents damage to a bent portion of a 
wire harness, and which enables the bent portion to be 
tied in a simple and easy manner. 
According to one aspect of the present'invention, a 

wire harness protector includes a protective cap 
adapted to be ?tted on a bent portion of a wire harness, 
and a wire harness holder member ?tted inside the pro 
tective cap. 
According to another aspect of the invention, a wire 

harness protector is characterized in that a wire harness 
retaining portion is provided inside a protective cap 
adapted to be ?tted on a bent portion of a wire harness. 
A ?exible ?xing arm can be provided relative to the 

above protective cap. 
According to a further aspect of the invention, a wire 

harness protector includes a ?xing arm having, at its 
distal end, a head which has a wire harness guide 
groove and a ?rst retaining portion, and a protective 
cap having a second retaining portion engageable with 
the ?rst retaining portion. 

Since the bent portion of the wire harness is protected 
by the protective cap, the bent portion will not interfere 
with the exterior, and hence is prevented from damage. 
To hold the bent portion in the protective cap, the wire 
harness holder member is merely ?tted inside the pro 
tective cap, and therefore the operation is simple. 
Where the wire harness retaining portion is provided 
inside the protective cap, the wire harness can be re 
tained merely by inserting the bent portion of the wire 
harness into the protective cap, and therefore the opera 
tion is easy. Where the ?exible ?xing arm is provided 
relative to the protective cap, vibration of the protec 
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tive cap can be prevented without affecting the ?exibil 
ity of the bent proximal portion of the wire harness. 
Further, where the wire harness guide groove is pro 
vided in the head of the ?xing arm, the wire harness 
?xed to the ?xing arm can be bent easily in the guide 
groove, and therefore the operation is easy. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front-elevational view of a ?rst embodi 
ment of the present invention; 
FIGS. 2A, 2B and 2C are front-elevational view of a 

protective cap of the present invention, a plan view 
thereof, and a cross-sectional view taken along the line 
2C-2C of FIG. 2B, respectively; 
FIGS. 3A, 3B and 3C are a front-elevational view of 

a wire harness holder member of the present invention, 
a plan view thereof, and a side-elevational view thereof, 
respectively; 
FIGS. 4A and 4B are a vertical cross-sectional view 

of a second embodiment of the invention, and a cross 
sectional view taken along the line, 4B-4B of FIG. 4A, 
respectively; 
FIG. 5 is an exploded, front-elevational view of a 

third embodiment of the invention; 
FIGS. 6A and 6B are views illustrative of the opera 

tion of the third embodiment; 
FIG. 7 is an exploded, perspective view of a fourth 

embodiment of the invention; 
FIG. 8 is a perspective view showing an assembled 

condition of the fourth embodiment; 
FIGS. 9A, 9B and 9C are views illustrative of the 

sequence of the assembling of the fourth embodiment; 
and 
FIG. 10 is a front-elevational view of a conventional 

wire harness protector. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

FIG. 1 shows a first embodiment of a wire harness 
protector 1 of the present invention, including a protec 
tive cap 3_ ?tted on a bent portion 2 of a wire harness w, 
and a wire harness holder member 4 ?tted inside the 
protective cap 3. Thus, the wire harness protector 1 is 
constructed so that the wire harness w can be held in a 
bent or folded condition inside the protective cap 3. 
As shown in FIGS. 2A, 2B and 2C, the protective cap 

3 is molded of a synthetic resin, and has a hollow rectan 
gular body having one open end, the wall of the hollow 
body being thin. Retaining holes 6, 6 for retaining the 
holder member 4 are formed through front and rear 
walls 5, 5 of the protective cap 3, respectively. A corner 
portion into which each of side walls 7, 7 and a top wall 
8 merge is curved, as at 9, so that the bent portion 2 of 
the wire harness w conforms to such a curved shape. 
As shown in FIGS. 3A, 3B and 3C, the wire harness 

holder member 4 is also made of a synthetic resin, and 
has a main portion 11 of a generally square-pillar shape I 
having a curved end 10. Retaining projections 12, 12, 
which are engaged in respective retaining holes 6, 6 in 
the protective cap 3, are formed respectively on the 
opposite sides of the main portion 11. The protective 
cap 3 and the wire harness holder member 4 can be 
molded integrally into a unitary construction through a 
strap or band (not shown). 
As shown in FIG. 1, the bent portion 2 of the wire 

harness w is inserted into the protective cap 3 through 
an open portion 13 of this cap, and the holder member 
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4 is ?tted in a space formed inside the bent portion 2. In 
this fashion, the curved end 10 of the holder member 4 
urges the bent portion 2, and the retaining projections 
12 are engaged respectively in the retaining holes 6 in 
the protective cap 3, thereby ?rmly holding the wire 
harness w. A conventional-type clip 14 is secured 
?xedly to the wire harness w by a tape 15 wound 
around the wire harness. Mounting pieces 16 are fas 
tened to a vehicle body p by bolts 18 threaded into 
screw holes 17 in the vehicle body p. 
FIGS. 4A and 4B show a second embodiment of a 

wire harness protector 1a according to the present in 
vention, in which a pair of parallel, ?exible wire harness 
retaining pieces 21, 21 are provided in a protective cap 
19 ofa synthetic resin, and depend from a top wall 20 of 
the protective cap 19. The pair of wire harness retaining 
pieces 21, 21 have at their distal ends inwardly-directed 
hook-like retaining pawls 22, 22, respectively. The pair 
of retaining pawls 22, 22 have respective inclined sur 
faces 24, 24 directed toward an open portion 23 of the 
protective cap 19. Therefore, the bent portion 2 of the 
wire harness w can be inserted in between the pair of 
wire harness retaining pieces 21, 21, and can be held 
therebetween. Release holes 25 are provided for a mold 
in connection with the molding of the retaining pawls 
22, 22. 
FIG. 5 shows a third embodiment of a wire harness 

protector 1b according to the present invention, in 
which a ?xing arm 26 having a ?exible band portion 27 
is formed integrally with a protective cap 312 similar to 
that of the wire harness protector 1 of the ?rst embodi 
ment. The ?xing arm 26 has a base portion 140 have 
mounting pieces 160 similar to that of the known clip 14 
(see FIG. 10) for ?xing the wire harness w and the base 
portion 140 is formed integrally with the ?exible band 
27. 
The bent portion 2 of the wire harness w is inserted 

into the protective cap 30, a wire harness holder mem 
ber 4a is ?tted, and bolts 18 are passed respectively 
through bolt holes of the mounting pieces 16a and are 
threaded respectively into screw holes 17 in the vehicle 
body p. Instead of using these bolts, retaining projec 
tions (not shown) may be formed on the base portion 
140, in which case these retaining projections are ?tted 
respectively in retaining holes (not shown) formed in 
the vehicle body p. This third embodiment can be ap 
plied to the wire harness protector 10 shown in FIG. 4. 
FIG. 6A shows the mounted condition of the wire 

harness protector 1b when a trunk lid is closed, and 
FIG. 6B shows the mounted condition when the trunk 
lid is open. The letter t denotes the trunk lid, s is a stay, 
h a hinge, and p a vehicle body. When the trunk lid is 
closed (FIG. 6A), the ?exible band 27 of the wire har 
ness protector 1b is extended along the wire harness w, 
and supports the protective cap 3a holding the bent 
portion 2 of the wire harness w. When the trunk lid is 
open (FIG. 6B), the wire harness w is pulled and lifted, 
and at the same time the ?exible band 27 of the wire 
harness protector 1b is bent to absorb that pulling force. 
Therefore, the bent proximal portion 2a of the wire 
harness w can move freely in response to the opening 
and closing ofthe trunk lid t. As a result, no undue force 
will be exerted on the bent proximal portion 2a of the 
wire harness w, as in the ?rst and second embodiments 
shown in FIGS. 1 and 4. Further, the ?exible band 27 
restrains vibrations of the protective cap 30 produced 
during the running of the vehicle so that the interfer 
ence of the protective cap 30 can also be prevented. 
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4 
FIG. 7 shows a fourth embodiment of a wire harness 

protector 10 according to the present invention, includ 
ing a wire harness-?xing member 32 of a synthetic resin, 
and a protective cap 33. The wire harness-?xing mem 
ber 32 in turn includes a band-like ?xing arm 34 having 
at its distal end a head 36 which has a central wire 
harness guide groove 35 having a generally U-shaped 
cross-section. Retaining step portions 38, 38 are formed 
respectively on outer side walls 37, 37 disposed respec 
tively on the opposite sides of the guide groove 35. Stop 
projections 39, 39 are formed on opposite respective 
side edges of the ?xing arm 34, and are disposed close to 
the head 36. Mounting pieces 40 are formed on the side 
edge of the ?xing arm 34, and a tape retaining projec 
tion 41 is formed on the proximal end of the ?xing arm 
34. The bottom of the guide groove 35 is curved into a 
horseback-shape in a direction of passing of the wire 
harness, and the opposite side walls 37 of the guide 
groove 35 are ?exible inwardly. The opposite side walls 
37 have tapered sliding surfaces 42, 42, respectively. 
The protective cap 33 has at one end an opening 43, 

and engaging windows 45, 45 for respectively engaging 
the opposite side walls 37 (retaining step portions 38) 
are formed respectively through front and rear walls 44, 
44 of the protective cap 33. Notches 47, 47 for passing 
the wire harness therethrough are formed respectively 
in opposite side walls of the protective cap 33. Connect 
ing portions 49, 49 interconnecting the opposite side 
walls 46 and a top wall 48 are curved smoothly, and the 
interior of the protective cap 33 serves as a wire har 
ness-passing space. 
FIG. 8 shows a mounted condition of the wire har 

ness protector 1c. To effect this mounting, as shown in 
FIGS. 9A to 9C, the wire harness w ?rst is ?xed to the 
?xing arm 34 of the wire harness ?xing member 32 by 
tapes 50 wound therearound, and a forward portion of 
the wire harness w is bent or folded in a direction of 
arrow a, and is passed through the guide groove 35. By 
doing so, the wire harness w can be bent easily without 
hurting the hands. Then, the protective cap 33 is ?tted 
in a direction of arrow b. 
At this time, the tapered surfaces 42 of the opposite 

side walls 37 of the guide groove 35 slidingly engage an 
open end edge 43a of the protective cap 33, and the 
opposite side walls 37 are ?exed inwardly, so that the 
protective cap 33 can be ?tted easily. The opposite side 
walls 37 then are restored, so that the retaining step 
portions 38 can be retained positively in respective 
frame portions 450 of the engaging windows 45. Here, - 
the open end edge 43a is abutted against the stop projec 
tions 39, and hence is stopped. Finally, the mounting 
pieces 40 are fastened to a vehicle panel (not shown) by 
screws 500 (FIG. 8),_thus completing the mounting 
operation. ' 

In this fourth embodiment, a ?exible band such as the 
?exible band 27 of the third embodiment (FIG. 5) may 
be formed integrally with the ?xing arm 34. 
As described above, according to the present inven 

tion, since the bent portion of the wire harness is pro 
tected by the protective cap, the bent portion is pre 
vented from damage by interference with the exterior. 
Further, the conventional tying of the bent portion by 
an adhesive tape is not necessary, and the operation can 
be done in a simple and easy manner. As a result, opera 
bility is improved, and the burden on the operator is 
reduced. Further, by providing the ?exible ?xing arm 
on the protective cap, the vibration of the protective 
cap during the running of the vehicle, as well as the 
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interference of the protective cap, can be prevented 
without affecting the ?exibility of the bent proximal 
portion of the wire harness. Therefore, durability is 
enhanced further. Furthermore, the wire harness guide 
groove is formed in the head of the ?xing arm, and the 
cap is adapted to be ?tted on the head. With this con~ 
struction, the bending of the wire harness can be done 
easily. 
While the invention has been described in detail 

above with reference to preferred embodiments, vari 
ous modi?cations within the scope and spirit of the 
invention will be apparent to people of working skill in 
this technological ?eld. Thus, the invention should be 
considered as limited only by the scope of the appended 
claims. 
What is claimed is: 
l. A wire harness protector mounted on a bent por 

tion of a wire harness for electrical wires arranged on an 
opening-closing portion of a part of a vehicle, said wire 
harness protector comprising: 

a protective cap, adapted to be ?tted on said bent 
portion of said wire harness, for holding said wire 
harness in a bent fashion; and 

a wire harness holder member ?tted inside said pro 
tective cap, to attendantly improve a bending dura 
bility of said wire harness when said part of said 
vehicle is opened and closed. 

2. A wire harness protector mounted on a bent por 
tion of a wire harness for electrical wires arranged on an 
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opening-closing portion of a part of a vehicle, said wire 
harness protector comprising: 

a protective cap, adapted to be ?tted on said bent 
portion of said wire harness, for holding said wire 
harness in a bent fashion; and 

a wire harness retaining portion provided inside said 
protective cap, to attendantly improve a bending 
durability of said wire harness when said part of 
said vehicle is opened and closed. 

3. A wire harness protector according to claim 1, 
further comprising a ?exible ?xing arm, connected to 
said protective cap, for attaching an unbent portion of 
said wire harness to a body portion of said vehicle. 

4. A wire harness protector according to claim 2, 
further comprising a flexible ?xing arm, connected to 
said protective cap, for attaching an unbent portion of 
said wire harness to a body portion of said vehicle. 

5. A wire harness protector mounted on a bent por 
tion of a wire harness for electrical wires arranged on an 
opening-closing portion of a part of a vehicle, said wire 
harness protector comprising: 

a ?xing arm having, at a distal end thereof, a head 
having a wire harness guide groove and a ?rst 
retaining portion; and 

a protective cap having a second retaining portion, 
engageable with said ?rst retaining portion, for 
holding said wire harness in a bent fashion, to at 
tendantly improve a bending durability of said wire 
harness when said part of said vehicle is opened 
and closed. 
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